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Improved Bistable Stochastic Resonance System and

Its Application in Bearing Fault Diagnosis
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Telecommunications, Chongging 400065, China)

Abstract: Aiming at the problem that the output saturation of the classical bistable stochastic
resonance system (CBSR) reduces the output signal-to-noise ratio of the system, an improved
bistable stochastic resonance system is proposed. The quaternary potential function which
restricts particle motion in CBSR is improved to the piecewise quadratic potential function and
substituted into Langevin equation driven by potential function, noise and weak periodic signal,
thus an unsaturated piecewise bistable stochastic resonance system is obtained. The improved
system is simple in structure and can achieve the best stochastic resonance by adjusting the
system parameters. Furthermore, the expression of the output signal-to-noise ratio (SNR) is
obtained following adiabatic approximation theory. It is found that when the output SNR changes
nonmonotonically with the increasing system parameters and noise parameters, stochastic
resonance occurs in the system. Simulation shows that with the same parameters, the output

SNR resonance curves of the improved system are higher than those of the CBSR and PNBSR
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systems. The improved system is applied to the bearing fault diagnosis, and the experimental

results indicate that in the inner and outer ring fault diagnosis, the output SNR of PNBSR system

is increased by 2.4 dB and 1.8 dB respectively, which verifies that the improved system can

effectively enhance the output SNR of the system.
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